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Saliva as a Diagnostic Fluid

Biomarkers & Diseases

Saliva diagnostic alphabets

• Proteomic Biomarkers

• Genomic Biomarkers

Translational Application: Oral cancer

detection



NIDCR Initiatives

Technology Development Salivary Proteome
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Vision

Use of Saliva for
Disease Diagnostics as

well as for
Normal Health
Surveillance
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UCLA Human Salivary Proteome Project
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MS/MS
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HUMAN SALIVARY PROTEOME
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Salivary RNA Pool

3,000 RNA in Saliva

Microarray Technology

200 “Core”

Yang Li, et al. Journal of Dental Research, 83(3), 199-203, 2004

Discovery of the Salivary Transcriptome

UCLA



Salivary Diagnostics for Oral Cancer
Detection



Patient-based proteome-wide and genome-wide technologies to identify molecular 
biomarkers for HNSCC

As proof-of-principle disease 

Rationale: OSCC in salivary milieu

• Incidence : 6th
• 30,000 new cases annually
• 5-year survival rate < 50% not

changed in the last 30y
• Squamous cell carcinoma

(HNSCC) < 40% survival rate
• Increased risk of developing

metastasis and second
malignancies

Head & Neck Cancer



AreaArea
underunder
ROCROC
curvecurve

SensitivitySensitivity SpecificitySpecificity

0.950.95 0.910.91 0.910.91

Using 4 Saliva RNA Biomarkers:
IL-1B, OAZ1, SAT and IL-8

Proof of Principle of Salivary Transcriptome for 
Oral Cancer Detection 

Li Y, St John MA, Zhou X, Kim Y, Sinha U, Jordan RCK, Eisele D, Abemayor E, Elashoff D, Park NH and 
Wong DT. Salivary Transcriptome Diagnostics for Oral Cancer Detection. Clin Cancer Res: 10: 8442-8450, 2004. 



Saliva Transcriptome
Diagnosis*

Blood Tests**

Area under
ROC curve

0.95 0.88

Saliva and blood test of oral cancer detection

Salivary Transcriptome Diagnosis is Better 
than Blood Tests for Oral Cancer Detection

*Yang Li, et al. Clinical Cancer Research, 10: 8442-8450, 2004.

**Yang Li, et al., J. Clin. Oncology, 24: 1754-1760, 2006.





Normal State

Disease State

A B C D E F G H I

• • • • • • • •
• • • • • • • • Proteomic

Targets

Genomic

Targets



IVIV (20-40%) (20-40%)

IIIIII (40- (40-

60%)60%)

IIII (60-80%) (60-80%)

II (>/= 80%) (>/= 80%)

N0 N1 N1-3,M+

T1

T2

T3

T4
(% survival)

Early Detection

Unsupervised screening for oral cancer 



Handheld Oral Health Diagnostics Using Bio-active
Nanoscale Detection

A next-generation handheld diagnostic
platform delivers precision analysis
of oral fluids.

It’s smart. Distinguish between
several oral pathogens and cancer
biomarkers.

It's fast. Perform targeted tests
in just minutes.

It's painless. Make use
of the body's natural
diagnostic medium, no
needles required.

It's easy to use.
A technological fusion:
microfluidics, optical
cell detection and
nanobiotechnology come
together in a compact diagnostic
tool for any clinic.

Administer the patient sample directly
into a disposable microfluidic cartridge.

The detector analyses the bio-content
of the sample and provides a concise,
reliable readout.

The surface of the fluid channel houses
a micro-patterned array of active biomolecules.



Oral Fluid NanoSensor Test (OFNASET)



“Saliva Health Screen” 
at 

the 2007 ADA 
Health Screen Program



Saliva Diagnostics
Powered by

Nano-Technologies, Proteomics & Genomics

Type 2 Diabetes

Breast Cancer

Oral Cancer

NIDCR




